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REPORT  NO.  I  ON  WATERWORKS  IMPROVEMENTS. 


To  the  Chairman  and  Menibein  of  the  Board  of  Control: 
Oentiemen  : 

In  accordance  with  Instructions  received  fioni  your  Honrd,  we  here- 
with submit  our  report  upon  the  present  condlilor  and  the  future  requlre- 
menta  of  the  Hamilton  Water  Works  System. 

During  the  time  that  lias  elapsed  since  recel\iun  your  instructions,  we 
have  had  soundings  taken  in  Lake  Ontario  opposite  tlie  Uasln.  taken  mea- 
surements along  the  condufts  and  around  Puiiipinp  Station,  dcteriiiined 
the  elevations  or  Reservoirs  in  respect  to  PumpliiK  Station  and  City 
datum,  prepared  several  plans  and  profiles,  examined  reiwrts  and  data  on 
file  In  Engineer's  Office,  etc. 


/ 


Toronto.  August  19th.  1911. 


WILLIS  CHIP.MAN. 
ANDREW    F.    MACALLCM. 


Topography.  The  greater  part  of  the  fi.OOO  acres  upon  which  the  CItv 
Is  built,  lies  between  the  rock  escarpment,  known  as  the  "Mountain."  and 
the  south  shjro  of  Burlington  Bay,  this  area  being  a  comparatlveiv  level 
tract,  with  a  rise  of  about  120  feet  from  the  Bay  to  the  base  of  the  Moun- 
tain. A  cross  ridge,  extending  south-easterly  from  Dundurn  Park  at  the 
south-west  part  of  the  City,  to  the  foot  of  the  incline  Railway  on  James 
street,  divides  the  City  into  two  parts,  the  smaller  .Irainlng  westerlv  to 
Coote's  Paradise  Bay,  and  the  other  draining  northerly  to  Burlington 
Bay.  the  shores  of  which  are  indented  with  a  numher  of  Inlets,  some  of 
which  extend  nearly  half  way  to  the  Mountain. 

The  southerly  boundary  of  the  City  follows  the  brow  of  the  Mountain, 
excepting  for  a  distance  of  about  one  mile,  for  which  distance  the  bound- 
ary jogs  southward,  enclosing  about  100  acres.  This  small  area  has  an 
elevation  of  about  400  feet  above  the  lake,  and  has  a  population  of  about 
1,500  people. 

T*^ere  can  be  no  doubt  that  within  ;<  \ery  few  years  the  entire  area 
to  the  road  allowance  between  the  fourth  ami  fifth  concessions  of  the 
Township  of  Barton  will  be  annexed  to  the  Citv. 


Population.     The  following  table  gives  tin 
the  Increase  or  decrease  fi-oni  year  to  year  : 
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..nd   .s  f.'i  vvldf  ;,f  ,h,.  suif.i...    j.iMl   I.;  f,.,.t  ,|,.,.|, 

rntll    ISTI    a    si;m.li.|il    w.li,,,!,.  ,,r     suU-y   (III.  r.'d    iIho.ikIi    ihv   mimiI   t., 

o    lirK  0  '":.'">"«■'«■  """«""'l  t'.v  .h.lu,  r.artslio,,..  of  Dnn.laH.  a.  a  rr' , 
,.,   •      I     ,       \    T  "'•"*""■':   '''"'   "  '•"•■"'I"''"  <«l.aHty  of  .•!.;!,M,.o,M.  gallons 


Prom   ili(.   1. 11111), .im  station  tl 


cast  Iron  i.l.,..  t„  ,   .■  1        •'*',"■""    »•■'■-   I'M.-. Ml    ihn.iiuli  an   l«  Incli 

p.f   in        i     M    .   ".'T'V;'''    ""  "'"   ninun.aln   side,   distant    al.ont    IT.ot.o 

*•''''    •""'  "'■  ^"'f'"'     ■!••^M.IoM   lH.in«   is:  f,..,  al,ov..  l.aiM.  Ontario 

A  brnncli   main  also  ix  Indus  in  dianirfr  was  lal-l  alonu   Main  stn...| 
K.  .IamP8  strPPt.  fron,  which  snh-mains  wcro  laid. 

.s.,:,:;::;;'hrrn,;':"'  "•""  "^^ ••  "■-"  ""■  -""^  "'"■•■ >  — 

^^^^^:::TJ:,^^:,'^;jzri':^  ^'■'"" 

.asin    l.tist,  f,.f.     lonK  conHtn.ci.d   i,,  southward   of  the  orlRinal    thf  two 

nd  1  s"',";'"','";'  ;• " ;l"  ■■"■•'  ';""■   •'  ""^^  "•"""''  •'•>  '"^'h-  '.'.1'"".. .  ,■ 
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'  vcl    1 1 -iiuininiif; 


».ii-..i.,,i        -I'l.  •     <i  ,    , "       ..•>.-.     . . -i.uiii|Mii>;      siaii()n      was 

Laki  Ontano     P  he  |Mm|.s,  of  ?,• '>  nm  Kals.  .ai-acity.  raised  the  water  to  a 
ZS^r::;;^:,  '■"  '-•'  ='""^"  '"-•    •»'•■   --•">    -^    — olr   Lem; 

f,.«i"  .;,'*'?"  k"'   '1'."""'"^'  '•""•^'■'■^  "^  ""'    '"=""    '"Kines     w..,e     enlaiged 
fiom  _     inches  diameter  lo  :;„  inches  in  diam,....,-,  increasing  the  eanadU 


In  the  followinK  year  the  is  inr  tor.  e  main  was  parallel 
Ueservoir  hy  a  2(.  inch  pipe,  with  a  branch  to  .h.  rv^  alon 
10  James.     This  wor'^  cost  over  $liii»otMi 


!  to  i  he  liai  loii 
g   Kinp  sMPfT 


The  next  important  improvemeMt   was  made  in   LSSH,  when  a  contract 
was   awarded    the   Oshorne-Killey    Company    f,.r   two   -tean,    pumping   en- 


;iiicH,  i-,n  h  oi   .■>,i»iMi, 11(10  aiiii,,i,»   ,,,,,     ,,  .,., 
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TBI  par,  of  ,h..  .w,,,h  I.":;,,' i/;;:,',h.. ,;.;.'''  '••"*""  "■"'  ""••  "•"•"  '"■•  ''''^^ 
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City  Hall  about  2".  Ibn.  >• 'l>'n.iins  In.i.asr.l  ,h..  i.iv.sxnn.  at  the 

ionrw«!;'";;i;;;;:;i!;',Vlr'i!;n';!^;r?;';;';'«  i"^-'""  -•■■"^"^  ""nion  ^ai. 

Imn  an  elevation  o    L'l;    f,  .'    ,  b„v  ■  Ih   ?l."^  «'"M'""  ""•       This  r^..s..,v.,lr 
ci.riii.cteil    with    the    inl.  t    nin..    ih..,,.       ""*'"     •"    t'l.'    Iliiilon     ic^ei  volf, 
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1.   Intake  and  Basin— 

Intak     20  inch-rnde,  4  ft.  head.  ,^,oOO,UOn  gallons  pe,-  24  hours 
"*  4,800,000 

2  4,000,000 


'I'hi'  litfll'inilKti  III  Ixmln  frntii  l;ik<    iiiii>   In-  takfii  ii-  ulimn  '.it  i"  r  on' 

iKilllllcilllll 

Th»'  cHiimlty  of  liiiiiki'  iiiil  liiisoii  III. I)  tlii'ifforr  l>i'  tiikcii  ai  bnwr.  n 
li.iMMi.oiMi  KalliiiiM  iind  H.iMMi.iiiiii  Kiilliiti-  I"  r  il;i>.  il>'  tiilliiK  uipnii  ill.  hi'lKln 
III'  tilt'  wiiti'i   ill  i.iiki'  Ontitrlii 

2    Conduits — 

Thf    ;t:i    llli  ll    ri)llllull    mil    ii)IIVi'>     II.IHmi.immi    Ki>l!<>lls    lo    lllr    iiiimii    v\'ll.-< 

wlih  ih''   wattr   111   bBHiii  iiiti-  fmit    io«i'r   shun    i  lif   lak«      •'(••■ii   «■    iimmal 

U'Vi'l. 

At  low  NViilvr  HtUKi-  III  ihf  lakf,  wliirh  1>*  two  fi'<-t  liclow  iioftiial.  ih. 
laimclly   of  Ihi-t  colKliir    WiiiiUI   lie   ina'i  llllllx    ii'iliii'il 

With  till  Willi',  in  lianiii  :;  fi  i  t  hilow  low  \v  ii.t  ill  laki'.  iHuciirully 
noth.iiK  would  How  tliioiiKh  ihis  loiidiili.  ihi>   !>•  iiiu  iliu'  in  thi    Iu'IkIii  of 

illViT'    al    llli-    I  .iiltliilKi-    t'li'i'i<   rnisslUK 

At  till  jiiui  1.1  mani'  III  ihr  liH.Hiji  li"  :iti  iinh  iniHluii  lia>  a  'aiiadiy  ol 
IH.oiiii.iiiiii  nalloiiH  |i<i'  21  hours,  \m  i  also  ii'iUfM'iit.-,  itii-  iniirinuiii 
a\allalilt'  rajiaritv    of  both  ronduli. 

I!    Pumping  Machinery  — 

Two  sti'alii   utilis,   Vfllical,   Nos,    I    ami   2 .■..tuiit.tMMl  k   IIdih 

Horizontal,  Non.   :!   and   4 s,niMi,(iiMi 

I'UMtiliiilly  opcraifd  turliiiif  units.  Now    .'.  and  '1       12,t»tM),o()ii 

Noiuial   loial    laiiaciiN    pi'i    24    lioiirh      2J,tMJO,000 

'I  hi'  vtMliral  I'liKliU'^  .should  only  lir  iilli-d  u|ioti  ai  a  r»'sci  vi',  wlil'h 
reaiircH  the  total   m  2i'.i'i"'.i"in  nalloiw 

4.  Force  Mains — 

Wlii'ii  iiiinipinK  at  the  ralr  of  .s.iiimi,immi  Kalloiis  |it>r  24  hours  t  hf 
.laint'S  Street  Reservoir,  throuKh  the  three  exUiiiiK  force  mains,  thi  's- 
sure  on  KauKe  In  punip  room   (No.  :'.  and  No.  4)   is    Iti.',,    represeiiti  a 

frietion   loss  of  fi  pounds.       When   iiunipiiiK  at   the  rat.'  of   12,iiiiii,niiii  j?al 
lolls   the   friction    loss    will   Increase   alinut    12    liouiids. 

If  for  aii>  reason  I  he  ;fu-iiich  main  slmuld  be  out  of  commission,  ih- 
18  inch  and  2n  iinh  would  fall  to  8Up|il.\  ihe  City,  KorciiiK  the  eiitir. 
supply  lluough  the  two  mnalUr  mains  would  «<>  increase  the  filciioii 
head  that    the  pressure  lapacity  of  the  liirbine  units  would   be  exceeded. 

The   safe  combined   cajiaciiy   of   the   iliiee    exist inK    mains     may      bi 
laken  as  not  exceedliiK  twelve  million  Kalloiis  per  24  hours,  with  ihe  inr- 
bine  pumps,  and  about    1.'.,mi)ii.imiii  gallons  with  tin.  steam   pumps 

J.  Reservoir* — 

The  capacity  of  the  Barton  Reservoir,  when  full,  is  U.nuo.uou  gallons, 
which  is  held  in  reserve.  About  once  per  week  some  water  Is  drawn 
from  it  and  replaced. 

The  James  Street  Reservoir,  containing  2„-)iio,i)OU  gallons,  is  merely  a 
compensating  reservoir,  HuctuatinK  with  the  rity  consumption. 


H 

li.   High  Level — 

700,000  gallons  per  24  hours    \v    h  1  »,..f.        r  ..  ''"^  "  l>U'"l)ing  capacity  of 
voir  above.  '      ^  ■'-">' aKf  of  4oo.(hm.  gallons  In  the  res.T- 

This  system  has  beeii  taxed  to  jix  ihni,   ,hi      . 
reserve  plant.  "^  '"""   ""'*  -^fitsoii,  and  there  is  no 

oapIJVT{;rgaS,^'p;:r^!„):;::'':-S.--;-,,;-ai^  -  have  a  nominal 
small  sys.etn  has  also  'been  t.;e;'  ,o  iii'XV, 'of  caS  Uy'  ""'  "''■      '""« 

7.  Distribution — 

The  following  schedule  gives  the  leng.hs  of  .nains  of  dinerent  si^es: 

24  inch  .  f:!i°  '""''•'^-  "r  "SO  per  cent,  of  total 

20  inch  ...■.' if       ■•  "-2!*         •• 

18  inch f.-^^       ,'  7.34         " 

10  inch   ....         •;if,       .  a«4  • 

12  inch ;:     :;  ;:      ••    If    ,.       107     •• 

10  inch  . .                                                   f-.  ..  7.a5 

5  inch .'*  ..  l.aa  ■■ 

6  inch  ..           .  ;^.l  :  "J-73  ■■ 

4  inch  ...      "lii  ..  6S.-9  •■ 

'10  5.41 

''otal ....  ,,,,  „„ 

131.29  miles 

Total    inur.her  gate   valves 

tire  hydrants '.      ;'?! 

water  services   .             l'"*"*^ 

meters 19,772 

Percentage  services  metered '■^^^ 

1.77 

New  Works — 

The  original  system   was  outgrown    in    a    f.-w     v<.a,..      ,h 
system,  as  it  exists  to-day,  cannoT  be  i  n.li.u.r, ,.        *       f'     "'^     enlarged 
..pon  it,  and  there  is  praedc^ll      u    lese  tf^^^^^  ^°  "^^  demands 

accident  to  wori<s  in  connection  wihh,    up"y  ^l^"1^T  '"  '^^'^'^  °'' 
breai<dowii  in   pumping  machinery.  >^»"l">'  ''  ''"'st  in  force  main,  or 

Un^^^:^uZ^U.T:l^^;'Z:'^''^  ^^"•""  '^-  •-■icied.  the  relative 

:.  New  intake  from  Uasiii  to  Lake  Ontario 

,7  ConilJlete   new   Flig'i   Level    Pumping  Station 

...  Additional   machinery  at    Beach  Pumping  Station 

4.  A„  additional  force  main  from  Beach  Statio,"    o  cen.re  of  Citv 

...  Several  subraains  throughout  the  City  **^- 

b.  An  additional  corduit  from  Ba.sin  to  Beach  Station 

..  storage  reservoirs.  <"iiu,i. 


Intake— 

During  the  winter  inontiis  drift  ice  is  fre«nu  iiily  jiiled  iiji  liy  Kalis  to 
a  height  of  fifteen  feet  or  more  ahovc  the  level  of  tlie  lai<t',  the  loose  ii f 
being  cemented  together  by   the  freezing  of  spiay  and   waves 

The  ice  aeeiimulations  may  extend  to  a  depth  of  twenty  ft  et  of 
water,  "and  slush  ice  may  occasionally  be  found  at  gieat<'r  dejHhs. 

The  inlet  of  the  existing  2li  inch  iiii;it<e  is  subject  to  iutei  feiiiice  from 
ice,  and  may  be  blocked  ..ny  winter.  'Ihis  iiitai<c  must  also  coiiviy  lo 
the  basin  large  quantities  of  sand  in  suspension,  which  can  only  be  re- 
moved by  dredging. 

We  would  therefore  recommend  that  a  new  iiitaiit'  be  laid  fioin  ilie 
southerly  end  of  the  basin,  this  pipe  to  be  4S  inches  in  diameier  and 
2,000  feet  in  length,  the  water  end  to  teiniiuatc  iu  a  tiinlier  crib  24  feci 
s(iuare  and   12  feet   in  height,  provided  with  inlet   screens. 

The  openings  in  crib  for  the  entrance  of  the  water  should  br  of  sufh- 
<-ient  area  to  prevent  a  too  rapid  cuneiit   iu   the  vicinity. 

The  pipe  should  be  of  riveted  steel,  laid  in  a  dredged  chaniii'l  well 
beneath  the  bed  of  the  laiie,  the  tieiich  to  be  ritillcd  after  tlif  pipe  lias 
been  laid.  It  will  be  necessary  to  provide  flexible  joints  and  expaii 
sion  joints  at  prop  u-  intervals,  and  within  the  basin  a  concrete  gate  hous,. 
should  be  built,  with  gate  provided  to  close  intaiie. 

We  would  further  recommend  that  the  existing  2u-inch  iiitai<e  and  crib 
should  be  examined  by  a  diver,  and  repairs  made  if  rei|uired.  After  the 
new  48  inch  pipe  has  been  laid  a  2U  inch  branch  pipe  should  lie  laid  to 
the  discharge  at  the  north  end  of  basin,  and  thus  dimitiate  the  dead 
water  at  this  point. 

We  estimate  that   the  foregoing  worits  will  cost   as  follows: 

1.  Intake  crib .f,"),()(i(i  on 

2.  Intake  pipe  laid iii.duo  iiu 

3.  (Jate  house  and  gate l.'iiio  m 

4.  Extension  of  20  inch,  with  gate  bouse  and  gate :i,.',i)(t  do 

5.  Contingencies,  10  per  cent :,,iiw  ou 

6  Engineering  and  superintendence,  i;   pci-  ceui IJ.OOO  00 

$til),U(ll)    (10 

High  Level  Station.  The  steam  pumpin;:  machinery  at  the  Feigiisoii 
Avenue  Station  is  of  low  duty  type,  of  itisutficii'nt  capacity,  and  old 
enough  to  be  retired  to  the  reserve  list. 

We  would  recommend  that  a  new  pumpiiig  station  be  constiucted  ad- 
joining the  present   building,  iu   which  new  machinery  lie  installed. 

For  the  existing  service  two  electrically  operated  units  should  I" 
adopted,  each  with  a  capacity  of  one  million  gallons  pir  2t  hours. 

For  the  area  now  known  as  the  high  level  district  noith  of  and  below 
the  Mountain  turbine  pumps  may  be  adopted.  For  servite  to  the  higii 
Mountain  plateau  above,  force  pumps,  operated  by  geaiing.  would  piov<- 


for,h     hh.h     °"'  '""""'•  ^'"""""  '"""^''^    '•"•"  -^'^""'J  "i--"   '  •'  ^.stalled 
'     h     ^\f "''  ■'^'■^""■"'  ''l^'''  «f  «"i'  h  miglu.  i„  an  onuTKL.ncv.  be  used 


^or  ih.^  higher  seiviei'  a  sli.l  Ioko  main  woiild  !-.■  ivqiiired  iii,  the 
.nonntai.i  laee.  and  .-i  .stoiase  .auK  „f  ivinforceU  eonneie  „r  ot  stee  '  a  a 
>i.fheieni  elevation  to  giv  any  de.shed  j.n.ssm-e  on  Mountain  abovf'..  In 
<  ase  of  lire  in  the  iowef  district  f 
!)>■  using  i)ioi)er  e(|uallzing  valves. 


ease  of  lire  in  the  lower  district  thi<  extra  siipidy  miKhi   |„.  dniwii   upon 


We  iiroiiose  that  the  station  I.e  sii|i)died  iiv  ;,  new  2e  inch  main. 

W'c  estiinat."  that  the  works  alM)\e  mentioned  will  c.si  :,s  follows  : 

III    ''"'"I-   House .^,.,„ ,, 

o     4^^^'"  f"'"I""S    I'nlts.  each   one   million   ualjons  ,ap:ici:\    .      l-m, 

(.t)   Iwo   heavy   pressure   immpin,u   units,   each  of  half  miilion 

Kal.ons  capacry ,,,,„„j  „„ 

(10   i;oice  main  to  ianiv,  :i..,u.i  le.i  of  I-  inch  pipe  ....  i:i  oi»u  (lo 

(   1)   KlevatPd    tank.   ca|,acity    Iiiiienn   -niions S  OOi,  nii 

(12J   Contingencies  r.  per  cent •- -.o.mmi 

(13)   Kngineerinfi  and   superiniend.nce [[    \]     2  fioo  do 


#1)7, nun  III! 

^  Air  Lift  System.  To  place  the  Weiilwoith  Sireei  .Me.untain  !'uin|)iiiK 
bystem  in  an  efTicieni  <'ondition,  const ructiiiK  a  tank  of  sufricient  capacitv 
alongside  the  station,  and  hy  dupMcaiing  the  pumping  plant  would  coat 
approximately  $2,80(i. 


While  this  would  he  (iiiiie  suiiahle  and  safe  for  a  certain  leiig-h  of 
time,  we  do  not  feel  assured  of  its  peimaneiit  operation  under  the  best 
c.jnditions,  and  would  therefore  not  recoinmend  its  continuance,  except 
as  an  auxiliaiy.  In  fact,  the  .Mountain  top  can  he  more  efhcien'tly  sup- 
I'ued  from  units  in  the  Ferguson  Avenue  I'limn  House  and  would  thiw 
ohviaie  the  en.gagemenr  of  two  ex'ia  men,  i  educing  the 
and  maintenance. 


COS!  of  oiierating 


laiving  iiiio  eonsideititioii  ihe  condiiion  and  «apaciiv  of  !lie  Went- 
worth  street  air  luimps,  logeilier  with  the  iinsa'isfactorv  nature  of  the 
service  now  given  to  the  Mountain  'op  from  this  station,  we  would 
recommend  the  eiilaigemeiii  (if  the  Ferguson  .Avenue  Pumping  Station 
with  the  pumping  units  above  mentioned  .togeilie;-  with  ;ht 
.Mountain  side  lo  supply  the  entire  plateau  above 


I'll."'  uji   the 


The  Feignson  avenue  suai>'  i>lanl,  and  ihe  aii-  lift  station  at  Weiit- 
worth  street,  should,  however,  be  thoroughly  oyei  hauled  and  niainiained 
iu  an  ellicient  condition  for  lunergency  service,  until  such  time  as  the 
City  secures  elecliic  iiower  strictly  in  duiilicaie  from  the  point  or 
were  generated. 


poinds 


The  Ferguson  avenue  steam   plant,  and    tl;e  air  lift   svstem  ;it   Weiit- 
worth    street,    should    be    thoionghly    ovei  hauled    and    maintained    in    an 
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efficient  condition  for  cniergenc.v  sfrvicf,  until  siicli  time  ms  the  ('ii\ 
secures  electric  power  strictly  in  diiijlirate.  fioni  tiie  point  wlicro  ncii 
erated. 

Baach  Pumping  Station.  In  rrco^nitlon  of  ilio  faitlifiil  services  pi-r- 
formed  by  the  orlsinsil  Gartsliorc  engines.  iIk'  Cit^  can  well  iilfoul  lo 
maintain  tiieni  in  roinniission  lor  fimi  Kciicict-.  Tlii\  aic  ilouliilcss  the 
oldest  water  works  steam  immpin^;  ciiMinf-s  in  Canada,  hut  still  (•ai)alil( 
of  efficient  service.  The  old  iniinpiii^  station  slionid  also  hr  n'laint  d  in 
its  present  condition  as  a  inonumciu  to  the  men  who  dfsigmii  ami  con- 
structed yotir  first  water  works  systcni,  oni-  half  a   c<'iitiiiy  a;;o. 

All  susgestions  for  removal,  or  reinodelinf;  the  old  iiiunpiim  siatioii 
or  for  utilizing- the  building  for  additional  machinery,  or  for  cuh.  r  pm- 
poses.  should  be  i)roinptly  suppressed. 

In  all  probability  tlie  daily  ronsuiiiptiou  of  wat(>i  will  ne\er  fall  below 
7,000,0(10  gallons  per  24  hours,  and  the  maximum  next  year  will  be 
12,000.000  gallons.  In  eacli  instance  tlie  rtitc  of  ininipinu  duiiiif;  the  dn 
may  e.xceed  the  average  of  T>U  per  cent.,  and  tlie  niiilit  rate  iiiav  fall  tii 
half  the  average.  This  variation  may  be  set  forth  in  tabular  fori'n  as  fol- 
lows-: 

(See  City  Kngineer's  Report.  i;iii.",.  p.   ii.» 

Average  for  Day.  .MaxiiTium  Uate  in  Day.         .Minimum  l{ate  at  .N'iulit 

Minimum  T.OdOOOO  gals.  l(i..-,(i0.ooo  gals.  .T  .-.(mi  oiio  -ais 

Maximum  12.000,000  gals.  I,s.(i(i0.(i00  gals,  6,OU(),iiO(t  gals! 

During  1912  we  may  tlierefoie  e.\i)ect  the  rate  of  consuiniition  to  varv 
from  three  and  one-half  million  gals,  to  eighteen  millions.  Year  by  year 
the  average  daily  consumption  will  increase  in  proiiortion  to  tlu'  iiopula- 
fion,  but  the  maximum  and  minimuin  rates  will  prohiibly  coiriniie  to  b-a,- 
the  same  ratios. 

As  it  is  the  intention  to  operate  tlie  piirnping  iiiachinerx  hv  electric 
power,  the  existing  steam  plant  of  IM.OOO.diiii  gallons  nominal'  capacity 
should  be  maintained  in  iierfect  working  older,  to  insure  wiiicli  eacii 
engine  should  be  operated  periodically  one  half  day  per  iiiontli  at  le.LSi 

A  third  electrically  operated  unit  of  O.Odo.uiKi  gallons  should  be  in- 
stalled in  ample  time  to  meet  the  peak  load  of  ne.\i  siiiiuiier.  and  a  fourth 
should  be  added  as  a  reserve,  that  is,  the  capjicitv  of  the  piesent  plant 
should  be  duplicated. 

If  a  suitable  site  for  a  new  reset  voir  cannot  be  secured,  it  miglit  be 
preferable  to  adojit  one  unit  of  ;i.O(io,(HHi  gallons  cajiacity  and  one  of 
9.000,000  gallons,  instead  of  two  uf  C.dnii.iiiiii  gallons,  but  this  change  will 
not  affect  the  cost. 

The  installation  of  this  additional  luachiiiery  will  invohe  the  e,\ten- 
sion  of  Pump  House,  and  reconstmction  of  wells  and  ronneciions. 

We  estimate  the  cost  of  tlie.se  works  as  follows  : 


i 


12 

(14)   Two  tl.000,000  Kallons  iMiinpliiK  units 

(IX)  Kngineorinn  aiui  s.i|,..,iiii,.M,)',:,„',.'  .'Z      .' ;  ;;  ;;  ;;  ••  ■•   'I'llJllJ '"; 

''""'"' $7(1,0(1(1  III) 

o.dipy  „„„,.  fioo.  spam  mafnally    IukIi.  ..   aiul    this    womI.I 

Place  ihe'iii;n£:r'i'i',^'';;!.^''"  ^^"'  ""'J  "  ^'''^i««l"*'  -o  l.e,icKllca,ly  n- 

ton,.  ,„.,„;"„Sh,',;';:r,"i;:iv  ;,"„;":.:-  ""■ "' > "'™"«"  "■■■  '«■■ "'" 

atwaf  '''^  "^V!^  'he  remaining  ,.^^1,;::  aT  pSu  t  r  "•rh;^:' Is 


iinutl   at    this   diameter   alone   Oitawa   street    to   C  ..'iiuion 

westerly  along  Cannon,  Senator  and  Wilson  streets 


union    sireei,    thence 
o  Catherine  sireet. 


From  Wilson  street  the  force 


,.     .  '■'^  main  should   lie  continiieri  n.j    ■   v>i  t.i,.h 

l).pe  on  Catherine  street    to    Charlton    avenue,     the,  ■  !     e  s^eil'      a     .2 
Charlton  avenue  to  Ferguson  Avenue  Pumping  Station    -indweste-lv,^ 


This  proposed  new  force  main  ,with  branches  to  .lames  Street  Reser 
voir  and  the  Ferguso,^   Avenne  Station,  wonld  innnediately  dem^"   the 
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pn-ssiirp  on  punips  by  alm.it  ten  i»,iim.Is.       Yt-ar  by  yar.  ii.s  thf  consump- 
tion inn-pased.  the  pn'SKurc  would  incrciise. 


\Vf 


i-.stiiuaie  tlu-  losi  of  the  iiboM-  (l.'siiibKl  loi,,.  iKiiiii  as  followt 


(i:»)  :{tl-inch  main  fiom  Pumiiing  Siaiion  to  Ottawa  street, 
11.2iiii  feet;  :u;-inch  on  Ottawa  street  to  [taiioii 
sti-eet,   I,T(Mi  feet,  at   $ln.(M) $lL",niim  m, 

(211)  IJip-inch  on  Ottawa  street,  fjom  liaiton  to  Cannon  siieets. 
1,..0()  feet;  thence  westerly  aloiis  Cannon,  Senator 
and   Wilson  streets,   12,:!iiii  feet,  at   $7,.".ii iin mi 

(21)  24-inch  main  on  Catherin..  sfre,  i   and  Chailton   avenue 

♦i.' ff»'t.   at    ?,-.,7.-, ■        :j4  -„|.  „„ 

(22)  Contingencies,   :.   per  cent i:{'.-,i'»(i  eit 

(2;{)   Kngineering  and   siip.'rintendenc.  ,  :',   p(.|-  cent     ....  h'oku  „„ 


Total 


$2!)t;,(i()i)  III! 


This  new  force  main,  with  the  Catherin.-  streei   and  Charlton  aveiine 

branches,   will   practically   duplicate  the  rapacitv  of    th,-    ihr. xistinir 

force  mains. 


tor  some  years  there  will  be  an  exten.-^ion  (jf  ilie  SeweraKe  S\  stein 
III  the  eastern  part  of  the  City,  necessitatinK  immellinK  under  or'e.va- 
vating  nepr  the  existing  force  mains,  at  some  p(.ints  iM  iock 

Notwithstanding  the  fact  that  all  i.i  ecant  i,,ns  in;.,  i...  i.m.n  to  prev,  ir 
accidents,  there  is  a  jiossibility  of  s.ich  occnniiiK.  Tile  |iro|.o<ed  new 
main  laid  along  an  indeiiendent  route,  more  or  less  remo'e  from  the  ex- 
isting mains,  would  ensure  a  pre  -r  service  if  one  o,-  more  of  tli..  pr-.int 
mains  were  broken  or  seriously  damaged. 

Submains.  To  imiinne  the  lir.^  service  in  ilie  i.irral  pait  of  the  Ciiv 
and  to  provide  a  domestic  suii).ly  to  the  rapidlv  ,t;iowing  southwes-e"n 
suburbs,  we  would  recommetut  thiii   the  following  submaitis  be  laid- 

(a)    bottridge  street,  from  Senator  stieet  to  King  street,  2tt-iiich  :iilo  fi 
(o)  Core  street,  from  Cathaerine  street  to  .lani   s  st 

18-inch '     |_2(„,  f,. 

Vine  street,  from  Jame.s  street  to  Hay  st.,  IS-inch      1,:!im)  ft  •>  .-,oo  n 

(c)  Main  street  west,  from  King  street  to  Queen  street.  2ti-inch  4!:{00  ft 

(d)  MarKiand  street,  from   lames  strc:  -o  (Jueeii  street,  Ul-inch  2  Ton  ft 


Total   length  of  propo.-jed   subms  ins 9,.S0O  ft. 

We  estimate  the  cost  of  these  proiiosed  sulimaiiis  as  follows: 


(24)  Lottridge  street.  :j()(i  ft.  of  20-inch,  at  |6.(Mt 

(2.')  Gore  and  Vine  streets,  2,-"00  ft.  of  IS-inch,  at  Ili.T.i 

(26)  Main  street  west,  4,300  it.  of  20-inch,  at   $4.."i(i 

t27)  Markland  street,  2.700  ft.  of  ItJ-inch.  at  *.■?  on 


i21»)    Coniingencies,  .'.  i' -r  cent 

C'l")    Kngineering  and   Superintendence,  :'.   per  cent. 


•f    1,800  IM) 

9,375  00 

19,3.50  00 

8,100  no 

38,625  00 

1,875  oil 

l,.*0o  00 


''""'"' $42,000  oil 
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III  addition  to  the  fori'soing,  the  following  should  bi'  laid  lu  the  near 

hit  lire; 

{>■)   Kmerald   strcft,   Wilson   .strt'tt   to   Stinson   street, 

20-lnch 2,600  ft. 

Kmerald    street.    Wilaon    street    to    Mars    avenue, 

2t)-ineh 4,300  ft. 

.Mars  ave:iue,  Kmerald  street  to  Wentworth  street, 

l«-inch 1,400  ft.     8,300  ft. 

(f)    Hay  street.  Vine  street  to  Barton  street,  16-infh..      1,(500  ft. 
Ilarton  street,  .lames  street   to  Locke  st.,   IG-lnch     l,10u  ft. 
hocke  street.  Barton  street  to  York  St.,  ItJ-iiieh..        .sot)  ft.     •;,500  ft. 
(V)    lloiiKwood   avenue,  Queen   street    to   i<uiiilurn   s'.. 

Iij-inch 2,900  ft. 

liomewood  avenue,  Diindurn    street    to    Mnwood 

avenue,   l(j-inch 1.300  ft. 4. 200  ft. 

19,000  f». 

The  estimated  cost  of  these  proposed  future  extensions,  if  eonstnuted 
III   the  present  time,  is  as  follows; 

Cil)    Knieiald  s'lee:    (>,'.»ii(»  ft.  of  2o-in(h,  at  $4..")ii  ..    $31,0.)0  00 

-Mars  avenue,  1,400  ft.  of  Iti-ineh,  at  .fo.oo.  .    ..       4,200  00      135,250  00 
(;'>2)    Ua.v   stiee*,   iJirton  street   and   Locke  street,  6,5iiu  ft.  of 

ItMiich,  at   $3.00 19.500  00 

i'.V.',)   Maikland  street,  4,20ii  ft.  of  Iti-ineh,  at  |3.0ii 12,tioO  00 

$G7,350  00 
(;;4)Conting-'ncies,  5   per  cent 3,350  00 

(35)  Kngint..'ring  and  Superintendence,  3  per  cent 2,300  00 

$73,000  00 

New  Conduit.  The  capacity  of  the  36-inch  conduit  at  the  low  water 
staf,e  of  Lake  Ontario  exceeds  by  about  one-third  the  maximum  late  of 
consumption  in  1S»11.  The  33-inch  conduit  cannot  be  depended  upon  for 
a  supply  at  low  water.  The  minimum  <a))acity  of  the  two  conduits  may 
iiot  exceed  twenty  million  gallons  in  twenty-fcjur  hours. 

During  the  period  when  certain  repairs  were  being  made  to  the  36-inch 
conduit  in  I'.tll,  the  City  supply  was  seriously  interfered  with,  and  the 
electric  pumps  could  not  be  worked  to  their  full  capacity,  as  the  water 
in  the  wells  was  draw  .  down  so  low  that  the  foot  valve  t'or  thess  pumps 
were  exposed,  with  a  co. sequent  suction  of  air,  lack  f  etticiency  and 
pumping  capacity. 

Atiother  conduit  should,  in  our  oiiinion,  be  laid  from  the  Basin  to  the 
lioach  Pum))ing  Station,  and  \ve  would  recommend  that  it  be  48  inches 
in  uiameter.  Reinforced  concrete  pipe  would  jJiove  (luite  as  satisfactoiy 
as  cast  iron,  and  much  cheaper.  This  conduit  would  have  a  minimum 
capacity  of  thirty-seven  million  gallons  per  day. 

We  estimate  the  cost  of  this  conduit  as  follows: 

(36)  2,000   feet   of   48-inch   concrete   conduit    laid |25,000  00 

(371   dates  and  chambers 2,000  00 
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(:<8)   CoilllllgflK  ics,    \'<   per   cent 2,00l>  00 

(39»   KukIiici'vIik;  anil   Siip'iinifnilt'iir.',  :!  |ii.|-  i-.iii sinoo  00 

'''o'l'l J30.000  00 

Reservoirs.  We  have  not  as  yii  discoviTcd  a  sailsfiicioiv  site  for  a 
i-f'servDir  (>f  lar^i'  capacity  at  the  .■Uvation  of  the  exisiinn  .liini  s  Sir.'ct 
Reservdli.  Southwest  of  the  liarton  lleservoii-  and  .•>  ;...,,  the  C.  '1'.  |{ 
track  an  iricKuIaf  afea  of  locky  lami  may  lie  se<-uie(l.  We  esiiniaie  thai 
a  reservoir  of  ten  million  utiHoii-  eaiiaeiiv  a;  this  site  woiiM  cost  aiiou' 
$110,000.00,  inclnding  the  land. 

The  greater  jian  of  the  ex<-a\aiion  uoiild  lie  in  i.k  k.  and  a  heav\  .■m- 
Iia    ..ment   would  lie  rei|uii-ed  aloiiK  the  nnnh  -ide. 

Southwell  of  .lames  Sti-ee,  Keseivoir  it  uiinht  be  practicable  to  con- 
struct  another  resii-voir  with  a  ca))acity  of  ten  tiiillioiis,  oi-  iierhaps  more 
but  owiiiK  lo  the  ahrtipt  slope  at  the  l)ase  of  she  ..loiititiiin  such  a  resei-- 
voir  would  necessarily  be  long  and  naii'ow.  The  reipiisiie  land  at  this 
site  would  cost  much  more  than  in  the  vicinit.\  of  the  Uaiion  Ueservoir. 
and  the  cost  of  coiisiruction  would  no!  be  less.  This  leservoir,  iiicliidiiiu 
.site,  would  probably  cost   Jl.'M.uoii.nii. 

Whatever  the  reservoir  capaci'v  iiia.\  be,  or  wleievei  located,  its  con- 
icnts  would  only  serve  as  i  reserve  in  case  of  ati  interruptioti  in  the 
Iium|)ing,  or  of  failure  of  mii    or  more  of  the  fore  mains. 

Although  the  waief  ni  I'arton  Ke.-"rvoir  lias  remained  leinarkabl.x 
l)ure,  partly  through,  careful  aueniioii  and  partly  through  changing  "a 
percentage  of  the  waiir  each  y,  yet  the  fact  remains  thai  in  barge  open 
teservoirs  with  jiaxed  oi-  co'icrete  sides,  itn'  .pialily  of  the  '.vater  stored 
may  deteriorate  .seiiously  if  noi  fre(|uently  changed,  owing  to  the 
atiuatic  growths,  vegetable  and  animal,  These  growths  may  impart  to 
the  water  offensive  odors  and  tastes  that  are  dillicult  to  remove,  a  id 
engineers  now  favored  covered  reservoirs,  t,,  exclude  sunlight,  and  colbc- 
'ion  of  dust.  leav(>s,  etc.,  in  the  sun.iner  and  autumn,  and  to  prevent  the 
formation  of  ice  in  the  winter. 

To  construci  covered  reinfoiced  eoiicfete  ieser\()i)-  wmihl  probably 
increase  the  cost  fiom  forty  to  fiftv   i)er  cent. 

In  the  Hamilton  Waterworks  S\siein  reliance  fur  dotn.  s'ic  sup))ly  and 
for  tire  i)rotectioti  must  be  placed  in  the  jiutiipitig  machinery  ;ind"  the 
force  mains,  an'"  not  upon  storagi'  reservoirs.  Taking  inio  consideration 
the  expe!!se  oi  i  aslruc'ing  large  leservoiis,  we  are  of  i  he  oidnion  that 
the  sums  I'stimated  tc.ay  be  exiiiiuU-d  inov'  .elvautageiMisly  <n  machinery 
atid  mains. 

Waste.  We  cannoi  close  this  re]iori  AJtlioui  reference  to  the  problem 
oi  waste  prevention.  That  fifty  ))er  C'eni.  of  the  water  i)umped  at  the 
Heach  Pumping  Station  is  wasted,  may  be  cuiilidently  stated,  twenty  per 
cent,  being  uncontr.illable  through  leaks  in  ir.ains  "atul  sei  vices, '  and 
tliiriy  per  cent,  through  defective  plumbing  and  wilful  waste  bv  the 
householders. 

Vour  avera.ge  daily  e(jiisum])tion  is  non   a|i|)roxitnaiely   T..".iiii.uiiii  fjulloiis 
per  day,  or  Inn  gallons  pe--  capita. 
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TakinK  into  conHlderatlon  the  chaiactfr  of  the  ground  In  which  the 
mains  aro  laid,  and  that  the  pipe  tiystem  l8  of  cast  Iron  with  leaded  Joints, 
the  leakage  from  the  mains  and  services  should  not  exceed  10,000  gallons 
per  mile  of  main,  or  1.500,000  gallons  per  day,  or  20  gallons  per  consumer. 
Kor  public  and  commercial  purposes  about  the  same  quantity  may  be  al- 
lowed, leaving  4,.')00,000  as  the  domestic  consumption,  or  60  gallons  per 
capita. 

The  It'Kltimatc  domestic  consumption  may  be  reduced  to  30  gallons 
per  capita  by  metering  the  services. 

At  ihc  Kiiguson  Avenue  Pumping  Station  the  cost  of  repumplng 
K'.d.oiMi  gallons  dally  is  now  approximately  three  and  one-half  cents  per 
ilioiisaiul  gallons. 

The  service  pipes  supplied  by  this  system,  and  the  Wentwcrth  street 
iiif  lift,  should  be  metered. 

Summary  of  Ettimated  Costs  of  Proposed   Improvements  and 
Extensionse  now  essential. 

ill)   Intake   ai) ;    Crib $60,000  00 

(b)   High    level   Station 67,000  00 

((■)    lUaci.  Station 70,000  00 

(d)   Force  Main 296,000  Ou 

((■)   Submalns 42,000  00 

(1)    Conduit.      30,000  00 

Total 1565,000  00 

i..e,ss  amount  now  authorized  by  by-law 35,000  00 

Amount  re<iuired  for  present  extensions  and  improvements    |530,000  Oo 

Estimated  Cost  of  Additional   Improvements  and   Extensions. 

(g)   Additional  Submalns 173,000  00 

(h)    Reservoir 120,000  00 

(i)    2,000  Meters,  set 27,000  00 

$220,000  00 
Respectfully  submitted. 

ANDREW   K.    MACAI.Ll'M, 

City  Engineer. 

WILLIS  CHIPMAN. 

Civil  and  Sanitary  Engineer. 

Hamilton,  October  7th,  1911. 
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